X-linked spinobulbar muscular atrophy (Kennedy's disease) affects muscles and motor neurons, manifesting as weakness and wasting of bulbar, facial, and proximal limb muscles due to loss of anterior horn cells in the brain and spinal cord. We present the case of a patient with X-linked spinobulbar muscular atrophy with rapidly worsening bulbar symptoms caused by laryngopharyngeal irritation associated with a viral upper respiratory tract infection, seasonal allergies and laryngopharyngeal reflux, who dramatically improved with multimodality therapy.
Introduction
X-linked spinobulbar muscular atrophy (Kennedy's disease) is a neurodegenerative disease caused by an expansion of a polymorphic CAG tandem-repeat in the androgen receptor gene. It manifests as weakness and wasting of bulbar, facial, and proximal limb muscles due to loss of anterior horn cells in the brain and spinal cord. Age of onset is between 20-40 years with a slowly progressive course with normal or minimally reduced life span. 1 We present the case of a patient with X-linked spinobulbar muscular atrophy with worsening bulbar symptoms caused by laryngopharyngeal irritation associated with a viral upper respiratory tract infection (URTI), seasonal allergies and laryngopharyngeal reflux, who dramatically improved with multimodality therapy.
Case Report
A 45 y/o man with a history of asthma and migraines presented to the neurology clinic in 2000 complaining of a 10-year history of progressive muscle cramps that initially affected his jaws and forearms but subsequently involved his neck and all of four limbs. He also reported a 10-year history of tremors in his upper extremities that also worsened in severity over time. Family history was positive for tremors in his maternal aunt and 2 of his 3 brothers, and cramps in his third brother. Examination at the time of presentation was remarkable for obvious gynecomastia, mild periorbital facial weakness, possible wasting of the sternocleidomastoid muscles, fasciculations in multiple muscles of the face and arms, and a 10 Hz postural tremor in the arms. Of note, mental status, reflexes, strength, sensation and gait were all normal. Curiously, electrodiagnostic testing showed evidence of a generalized sensory neuropathy with absent left sural, median, ulnar and dorsal ulnar cutaneous nerve sensory responses and a slightly reduced superficial radial nerve sensory amplitude and conduction velocity. Electromyo graphy showed evidence of acute denervation in the left lateral gastrocnemius and extensor digitorum brevis and evidence of chronic denervation in multiple muscles of the left upper and lower extremities. DNA testing for Kennedy's disease confirmed the diagnosis revealing an expansion of 47 CAG repeats (normal being <33). The patient declined treatment for his tremor.
The patient continued to be seen in clinic on an annual basis, with slowly progressive disease with increasing difficulty climbing stairs and squatting. He was still able to continue working full time, however. At age 54 the patient reported new hoarseness and mild dysphagia which slowly worsened over the next year. He denied any heartburn or regurgitation. Videofluoroscopic evaluation of his swallowing revealed mild oropharyngeal dysphagia as well as evidence of esophageal reflux, but no laryngeal penetration or frank tracheal aspiration. Follow up swallowing evaluations were recommended every 3 to 6 months. The patient was subsequently seen at age 55 for an annual follow up visit, reporting increased difficulty climbing ladders and stairs. He additionally reported hoarseness after speaking for 5-10 minutes, persistent dysphagia and diffuse cramps.
Past medical history included mild intermittent asthma; hay fever with rhinitis and conjunctivitis during the summer; tonsillectomy; and migraines. No history of smoking. Medications were sumatriptan and acetaminophen/hydrocodone as needed and fluticasone nasal spray as needed during allergy season.
On physical exam he had fasciculations in the hand and tongue and with exertion in the face and platysmus muscles. There was temporal wasting and moderate gynecomastia noted. Voice was coarse, slightly nasal and weak, with moderate bilateral facial weakness present and cranial nerves otherwise intact. Reflexes were absent in the biceps, rest were 2+. Strength was 4/5 in the tongue and hip flexors; 4±/5 in the deltoids, biceps, triceps; rest 5/5, and gait was relatively normal. Body mass index was 24.5 kg/m 2 .
The patient returned for an urgent visit, 3 months later, during allergy season. He reported a recent URTI with development of nasal congestion, rhinorrhea, severe post nasal drip, frequent throat clearing, globus pharyngeus, cough, dyspnea and wheezing. He had also experienced several episodes of sudden severe difficulty breathing, with throat tightness and audible stridor, which were very frightening and prompted two visits to the emergency department, where he was sent home after some improvement with prednisone and bronchodilators.
The patient was seen 2 weeks later at pulmonary clinic. He was feeling better, dyspnea and wheezing had resolved, but still reported mild residual nasal congestion, globus and frequent throat clearing. He was given a prescription for daily nasal fluticasone spray and cetirizine, with albuterol inhaler as needed. 
Moderate erythema throughout the glottis and supraglottic larynx was noted, along with diminished abduction of the vocal cords. He was suspected of having laryngopharyngeal reflux and treated with esomeprazole, 40 mg daily, along with behavior modification. He was seen 10 weeks later. Globus pharyngeus and throat clearing were almost gone, and the prior baseline chronic dysphagia had resolved and hoarseness had improved. He was eating more with increased appetite and was very satisfied with the response to therapy.
Discussion
We present the case of a patient with Xlinked spinobulbar muscular atrophy with worsening bulbar symptoms caused by laryngopharyngeal irritation associated with a viral URTI, seasonal allergies and laryngopharyngeal reflux who improved dramatically with multimodality therapy. X-linked spinobulbar muscular atrophy (Kennedy's disease) affects muscles and motor neurons, manifesting as weakness and wasting of bulbar, facial, and proximal limb muscles due to loss of anterior horn cells in the brain and spinal cord. As in this case, patients generally present in middle age with muscle cramps, bulbar weakness or leg weakness. 2 Muscle weakness, wasting, and fasciculations are generally slowly progressive, with some patients becoming wheelchair-dependent 20-30 years into their course. 3 Interestingly, in one large series of patients, nearly 100% of the patients showed abnormalities in their sensory responses on nerve conduction study. 2 Dysphagia plays a prominent role in the morbidity represented from the disease. 4 Unfortunately, there is no effective therapy for this condition; a recently concluded trial of dutasteride could not demonstrate a statistically significant effect on patient's muscle strength versus placebo. 4 In the general population, patients who present with nonspecific pharyngeal and laryngeal symptoms are frequently considered to have laryngopharyngeal irritation related to extraesophageal reflux, also referred to as laryngopharyngeal reflux, which is caused by the retrograde movement of caustic gastric contents into the laryngopharynx causing mucosal inflammation. The most common presenting symptoms include hoarseness, dysphonia, globus, mild dysphagia, chronic cough, excessive throat clearing, dysphagia, postnasal drip and laryngospasm. Most patients do not have heartburn and regurgitation, the most common symptoms associated with gastroesophageal reflux disease (GERD). 5 The diagnosis of laryngopharyngeal reflux is usually based on symptoms and findings on laryngoscopy, the most common being laryngeal erythema and edema, which are not specific. Because of this, the most accepted method to diagnose this condition in clinical practice is an empiric trial of a proton pump inhibitor (PPI) for 2-3 months. However, many patients with suspected laryngopharyngeal reflux do not respond to therapy and need to be evaluated for other potential causes of laryngopharyngeal irritation, including tobacco smoking, allergies, vocal cord overuse or abuse, infections, or postnasal discharge, and in many patients the etiology may be multifactorial. 5 Patients should be evaluated with all potential causes in mind to avoid unnecessary treatment and potential delay in diagnosis.
Morrison et al. 6 described the irritable larynx syndrome, in which episodic laryngospasm and/or dysphonia, with/without globus or chronic cough occur. The authors hypothesize that these symptoms are triggered by a sensory stimulus when brainstem laryngeal neuronal networks are held in a hyperexcitable state and react inappropriately to sensory stimulation. Chronic reflux stimulation from GERD was felt to play a role in >90% of patients and maximal acid suppression with PPI was considered necessary for reversal of the neural plastic changes to brainstem laryngeal control networks. In addition, of the 39 patients described, 17 associated onset of symptom to a viral illness, including 5 URTI and 3 flulike illnesses. 6 Patients with spinobulbar muscular atrophy may be particularly susceptible to laryngospasm and other laryngeal symptoms caused by airway irritants leading to mucosal inflammation and damage to local sensory and motor neurons. Sperfeld et al. 7 studied 49 patients with spinobulbar muscular atrophy and found recurrent laryngospasm in 23 (47%) patients. In 10 of the 15 patients with laryngospasm who also had evidence of GERD, laryngospasm improved or resolved with antireflux therapy. All stages of the disease were represented, with a possible disease-specific vulnerability of a particular group of neurons involved in swallowing present in these patients. 7 It is possible that some of the baseline bulbar symptoms such as dysphagia and hoarseness present in this patient were at least in part related to laryngopharyngeal reflux. The combined additional irritating effects of a URTI and seasonal allergies resulted in severe and distressing symptoms that prompted a more extensive evaluation and resulted in a very satisfactory response to specific therapy for these conditions.
Conclusions
While bulbar symptoms are common in patients with spinobulbar muscular atrophy, other disease processes that commonly produce bulbar symptoms in the general population may also be present in these patients, and a thorough evaluation for any potential treatable causes should be considered, in particular when symptoms are new or have rapidly worsened. 
